The easing of economic sanctions against Myanmar by Western countries in 2012 augmented the prospect that Myanmar would expand its exports. However, a sharp rise in natural resource exports during the time sanctions had been applied raises concern about the so-called Dutch disease. This study forecasts Myanmar's export potential by calculating counterfactual export values using a gravity model that takes into account the effects of natural resource exports on non-resource exports. Without taking into consideration the effects of natural resource exports, the counterfactual predicted values of non-resource exports during the period 2004-2011 are more than five times larger than those of actual exports. If these effects are taken into account, however, the predicted values are lower than those of actual exports. The empirical results imply that Dutch disease is more of a risk in Myanmar than it is in any other South-East Asian country.
I. INTRODUCTION
During the 2000s, Canada, the European Union and the United States of America imposed general or specific import bans on goods from Myanmar in response to actions by the country's ruling junta. The tightening of sanctions by the United States in July 2003 hit Myanmar's apparel industry especially hard. In 2002, Myanmar's apparel exports to the United States were valued at $318.8 million, equal to 11.3 per cent of total exports; in 2004, exports dropped to zero. 1 The subsequent stagnant performance of Myanmar's exports may be partially associated with the economic sanctions. Following efforts by President Thein Sein's Government to reconcile with the democratization movement, the above-mentioned Western countries lifted most of their sanctions by the end of 2012, which has enhanced Myanmar's prospects to expand its exports.
The tight economic sanctions, however, coincided with a rise in Myanmar's exports of natural resources. Full-scale production and exports of natural gas were achieved by 2002. Since then, natural gas has been the country's largest export item; it accounted for 5.4 per cent of total exports in 2000 and 48.8 per cent in 2008. Defining natural resource exports as the sum of goods categorized in Standard International Trade Classification code 2 (crude materials, inedible, except fuels) and code 3 (mineral fuels, lubricants and related materials), the share of natural resource exports jumped from 31. Such a sharp rise in resource exports increases concern about the effects of Dutch disease. Natural resource exports could exert adverse effects on the competitiveness of non-resource exports by a real appreciation of the local currency and by movements of labour and capital to the resource and non-tradable sectors (Corden, 1984) . Assuming that the non-resource sector has positive externalities on the productivity of the economy, its slower growth due to Dutch disease effects would reduce the rate of overall economic growth.
An issue is whether Myanmar can follow the economic growth path of Indonesia, Malaysia and Thailand, which managed to achieve economic diversification and high GDP growth regardless of their resource abundance. According to Gylfason (2001) and van der Ploeg (2011) , the high growth rates of these Asian economies are rather exceptional as the majority of resource-rich developing countries had only modest growth rates. In addition, the emergence of China in the global economy as a large supplier of labour-intensive manufactured goods and a large consumer of natural resources might have affected the comparative advantage of Myanmar and of other South-East Asian countries (Coxhead, 2007) . An important policy issue is whether Myanmar's resource abundance will lead to its resource dependence or not.
Against this backdrop, this study projects Myanmar's export potential of non-resource goods. Myanmar's per capita exports have remained the lowest among members of the Association of Southeast Asian Nations (ASEAN) during the past two decades. Per capita exports of goods and services in 2010 were $159, or less than half the $359 reported for the Lao People's Democratic Republic. Furthermore, Myanmar's exports have been concentrated in natural resources, such as natural gas. Taking into account the possible adverse effects of resource exports, this paper forecasts Myanmar's non-resource export potential after the lifting of economic sanctions.
This study measures trade potential with the theoretically predicted trade value by using an augmented gravity model. The counterfactual export values of the sanction period are estimated with a gravity model using the data of 10 neighbouring countries in South Asia and South-East Asia. A novel feature of the present study is the use of an augmented gravity model that takes into account, if any, the Dutch disease effects of natural resource exports on non-resource exports. In addition to the forecasting of Myanmar's export performance, this allows for an examination of the extent of the Dutch disease effects on Asian economies.
The remainder of this study is structured as follows: section II presents a brief history of economic sanctions against Myanmar and the composition of exports by destination and commodity during the sanctions; section III contains a review of the literature of trade analyses that employ gravity models, focusing on studies of economic sanctions and projections of trade potential; section IV provides an illustration of the study's empirical methods, summarizes the results and draws policy implications promoting non-resource exports; section V provides a conclusion.
II. SANCTIONS AND TRADE STRUCTURE IN MYANMAR
Western countries initiated sanctions against Myanmar after its suppression of anti-government protests and the subsequent establishment of a junta in August 1988. The United States imposed the most severe sanctions, followed by Canada and the European Union.
2 The sanctioning Governments enjoined their citizens and corporations from engaging in specific economic activities with Myanmar. The United States and Canada imposed general import bans on goods from Myanmar in July 2003 and December 2007 , respectively. In February 2008 , the European Union enacted specific import bans on timber and timber products, coal and metals, and precious and semi-precious stones.
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Australia imposed an arms embargo against Myanmar but never implemented general trade and investment sanctions.
After the inauguration of the new Government in April 2011, led by President Thein Sein, the West began to ease its economic sanctions. In April 2012, Canada announced the lifting of the general import ban. In May 2012, the European Union also suspended sanctions. In November 2012, the United States Department of State and Department of the Treasury announced a waiver of the ban on imported goods from Myanmar, except for jadeites and rubies. Thus, the majority of the sanctions were lifted by the end of 2012.
To help in tracing the impacts of economic sanctions on Myanmar's exports, figure 1 provides a summary of the trend in exports for the period 2000-2012. Total exports exhibit an increasing trend, which is largely due to natural gas exports to Thailand. In contrast, the exports of apparel, the main destination of which had been the United States, stagnated in the 2000s. As a result, the proportion of natural gas exports to total exports increased from 5. 
Note:
Apparel refers to HS61 (articles of apparel and clothing accessories, knitted or crocheted), HS62 (articles of apparel and clothing accessories, not knitted or crocheted), and HS64 (footwear, gaiters and the like; parts of such articles). Natural gas refers to HS27 (mineral fuels, mineral oils and products of their distillation; bituminous substances; mineral waxes). For the descriptions of agricultural, fishery and food products , see the website of the World Customs Organization. Available from www.wcoomd. org/en/topics/nomenclature/instrument-and-tools/hs_nomenclature_2012/hs_nomenclature_table_ 2012.aspx. 
HS03 -fish and crustaceans, molluscs and other aquatic invertebrates; HS07 -edible vegetables and certain roots and tubers; HS26 -ores, slag and ash; HS27 -mineral fuels, mineral oils, and products of their distillation, bituminous substances, mineral waxes; HS44 -wood and articles of wood, wood charcoal; HS61 -articles of apparel and clothing accessories, knitted or crocheted; HS62 -articles of apparel and clothing accessories, not knitted or crocheted; HS63 -other made up textile articles, sets, worn clothing and worn textile articles, rags; HS64 -footwear, gaiters and the like, parts of such articles; HS74 -copper and articles thereof; HS85 -electrical machinery and equipment and parts thereof, sound recorders and reproducers.
Through the Generalized System of Preferences (GSP), the European Union and the United States suspend tariffs on imports from designated low-income countries in order to promote their exports and economic growth.
3 Under the Everything but Arms initiative, the European Union admits duty-free and quota-free imports of goods except arms from least developed countries, provided the goods satisfy rules of origin. This scheme has been applied to Bangladesh, Cambodia and the Lao People's Democratic Republic. The United States provides Bangladesh and Cambodia with similar preferential treatment. 4 These schemes helped Myanmar's peers to expand exports, especially those of apparel.
In April 1989, the United States suspended the GSP benefits it had offered Myanmar since 1976. The European Union withdrew those preferences in March 1997, citing the junta's widespread use of forced labour.
5 Thus, Myanmar was placed in a disadvantageous position compared with that of its peers.
6
Since the establishment of the new Government, Myanmar's relations with the European Union and the United States have improved. In July 2013, the European Union reinstated Myanmar into the GSP scheme and applied the Everything but Arms initiative retroactively from June 2012. In April 2013, the United States was reported to be considering the resumption of the GSP initiative with Myanmar. Tariff exemptions in European Union and United States markets will give impetus to Myanmar exports.
Another interesting trend seen in table 2 is the fact that Viet Nam achieved export diversification by 2010 in comparison with the other low-income countries. Electrical machinery and equipment (HS85) became the largest export item, while the exports of fuels and oils (HS27) continued modest growth in terms of absolute value. Such a growth pattern was observed in Malaysia and Thailand in the late 1980s and The United States has conducted normal trade relations with Viet Nam since December 2001. For example, its import duty on ordinary men's cotton shirts from Viet Nam is 19.7 per cent whereas it is 0 per cent for shirts from Bangladesh and Cambodia. The European Union applies the Generalized System of Preferences scheme for Viet Nam, which is less preferential than the Everything but Arms initiative: its import duty on ordinary men's cotton shirts is 9.6 per cent, discounted from the 12 per cent most-favoured-nation tariff rate but much higher than the 0 per cent that is applicable to other least developed countries.
5
Japan was exceptional among industrialized countries in maintaining the Generalized System of Preferences scheme, providing duty-free and quota-free market access for goods from Myanmar. 6 According to Anukoonwattaka and Mikic (2012) , the proportion of Myanmar's agricultural exports that received duty-free treatment in 2006-2009 was about 16 per cent of total agricultural export values, whereas the proportion exceeded 40 per cent for other low-income countries. the 1990s (Reinhardt, 2000) . In contrast, Myanmar registered a decline in exports of manufactured goods during the same period.
III. LITERATURE REVIEW
This study projects Myanmar's export potential by calculating theoretically predicted trade value using an augmented gravity model. In the extensive literature on trade analyses using gravity models, two lines of inquiry are relevant to this study's objective. One is the projection of trade potential in the event of a policy change, and the other is the analysis of the effects of economic sanctions on bilateral trade flows.
First, studies generally interpret the trade value predicted by gravity models as a country's trade potential. Furthermore, they generally interpret the gap between a country's predicted trade values and actual trade values as unexhausted trade potential. Numerous studies, especially in the 1990s, projected trade potential for former communist economies when they started economic integration with market economies.
In formulating sample sets for projecting the trade potential of former communist economies, Egger (2002) classified studies into two approaches. One approach is to estimate a gravity model that excludes former communist economies from the sample. Instead, a gravity model is estimated using the sample set of market economies, and its estimated parameters are used to calculate the counterfactual trade of the countries considered, an approach referred to as "out-of-sample projection". 7 The other approach is to estimate a gravity model by including countries under consideration in the sample set. Then the residual of the estimated model -the gap between the actual values and the fitted values -is interpreted as unexhausted trade potential. This approach is referred to as "in-sample projection". 8 Egger (2002) argued that in-sample projection produces biased estimates of trade potential. For a consistent and efficient estimator, the residuals of a gravity model should be white noise. Systematic, large, positive errors should not necessarily be regarded as unexhausted trade potential but as indications of model misspecification.
Second, there are studies that analyse effects of economic sanctions with a dummy variable in the gravity model. A negative coefficient for a dummy is regarded as evidence that sanctions reduced trade volume. Such applications are found in Wang and Winters (1992) for Eastern Europe, and Montenegro and Soto (1996) for Cuba. 8 Such applications are found in Baldwin (1994) and Nilsson (2000) .
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Examples of such studies include Evenett (2002) , Hufbauer and Oegg (2003) , Yang and others (2004) and Caruso (2005) .
Few trade analyses examine Myanmar using a gravity model. Nu Nu Lwin (2009) examined the impact of economic sanctions against Myanmar using bilateral trade data of Myanmar, employing a dummy variable for sanctioning countries in a gravity model. A drawback of this approach is that the indirect effects of sanctions on trade between Myanmar and a third country such as Japan cannot be captured properly.
Ferrarini (2014) studied Myanmar's export potential using the out-of-sample approach. Myanmar's counterfactual export value is projected with the parameters of the gravity model estimated using export data of 6 ASEAN members with their 35 major trade partners. He found that Myanmar's actual exports surpassed their projected potential from 2000 to 2007. However, since then the country's export potential has grown rapidly; in 2010, it was four times greater than actual exports. Following Ferrarini (2014) , this study uses the out-of-sample approach.
Since an accurate projection requires that the estimated parameters be consistent and efficient, two econometric issues require close attention. The first is the treatment of multilateral resistance (Anderson and van Wincoop, 2003 ) in a gravity model. The second is the omission of observations where bilateral trade is zero (Santos Silva and Tenreyro, 2006) . 
where x ij refers to exports from country (i) to country (j); y i and y j are the GDP of each country, and d ij is the distance between the countries. One way to control multilateral resistance is to add to the conventional gravity model the fixed effects for each exporter and importer (Anderson and van Wincoop, 2003) . If a cross-section dataset is used with one observation of trade value for each pair of exporter and importer, it is necessary to drop the GDP of exporters and importers as they are perfectly collinear with the fixed effects. This is not a suitable option for the purpose of predicting Myanmar's export potential with the out-of-sample approach; since it is not possible to estimate the exporter fixed effect for Myanmar, predictions for Myanmar cannot be obtained.
If pooled data are employed with multiple observations of trade values for each pair of exporter and importer, the fixed effects for each exporter and importer can be included without dropping the GDP variables from the gravity model. However, 10 Shepherd (2013) offered intuitive guides on these issues. changes must be controlled in multilateral resistance over time. Vandenbussche and Zanardi (2010) added the bilateral real exchange rate (RER) for each pair of exporter and importer in their gravity model to control changes in multilateral resistance over time. This study follows the approach of Vandenbussche and Zanardi (2010) .
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Second, the present study employs the Poisson pseudo-maximum likelihood (PPML) method with the trade values in level, not in log. Santos Silva and Tenreyro (2006) proved that PPML provides efficient estimators when the conditional variance is proportional to the conditional mean, which is particularly the case for a gravity model.
12

IV. EMPIRICAL ANALYSIS Dataset and model specification
In the formulation of its dataset, this study differs from that of Ferrarini (2014) in two aspects. First, it focuses on non-resource exports, whereas Ferrarini (2014) considered total exports including natural resources. This study employs nonresource exports as the dependent variable in its gravity model. Resource exports are defined by Standard International Trade Classification codes 2 and 3. These categories are subtracted from total exports. Second, projections of export potential using the out-of-sample approach might be influenced by the choice of exporters in the dataset. Ferrarini's (2014) dataset consisted of exports from 6 ASEAN members (Cambodia, Indonesia, Malaysia, the Philippines, Thailand and Viet Nam) to 35 major trading partners. That selection of exporters is skewed to middle-income countries with high export performance. Ferrarini's choice of exporters in the dataset was constrained by the patchy export data of low-income developing countries, and he dropped the Lao People's Democratic Republic, for example, although it is geographically proximate to Myanmar. In this regard, this study employs data on imports from these countries reported by their trade partners. This allows for the addition of four other low-income and lower-middle-income countries (Bangladesh, the Lao People's Democratic Republic, Nepal and Sri Lanka) as exporters in the dataset. These four countries are regarded as Myanmar's peers by the International Monetary Fund (2012; 2013).
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Strictly speaking, even with this approach, it is not possible to obtain an estimate of the exporter fixed effect for Myanmar. For a prediction of Myanmar's export potential, it is necessary to assume that it is the same as the exporter fixed effect for one of exporters in the sample.
12
Applications of the Poisson pseudo-maximum likelihood method to trade analysis are found in Chen and others (2011) , and in Kucharcukova, Babecky and Raiser (2012) .
They are considered to have an economic structure similar to that of Myanmar. The sample consists of the exports of these 10 countries to 157 countries and regions. Once the parameters of the gravity model are obtained, Myanmar's data are interpolated to derive counterfactual export potential. The specification of the gravity model is as follows:
+ β 5 RATIO it + β 6 ASEAN ij + β 7 Year t } + ε ijt (2) where X ijt refers to imports of non-resource goods from country (i) (i ∈ 10 countries) reported by country (j) (j ∈ 157 countries, j ≠ i) in year (t). c is a constant. α i and α j denote fixed effect dummies for each exporter (i) and importer (j). GDP i and GDP j denote the GDP of exporters (i) and importers (j). dist ij is the distance between two countries. RER is the RER of the exporter's currency vis-à-vis the importer's currency. A rise in RER ij indicates the real depreciation of the exporter's currency. Each value of RER ij in 2004 is normalized to unity.
A characteristic of the present model is the inclusion of RATIO it , which refers to the proportion of natural resource exports to total exports of exporter (i) in year (t). It should be noted that RATIO it is constant across all importers of goods from country (i) for a given year. There are two purposes for the inclusion of this variable in a gravity model. One purpose is to evaluate the Dutch disease effects of resource exports on non-resource exports. The other purpose is to adjust the GDP of an exporter; the GDP of an exporter in a conventional gravity model is associated with the supply capacity of the country to the export market. As the dependent variable of the gravity model is non-resource exports, the supply capacity variable has to be adjusted accordingly. The variable RATIO it is expected to make the adjustment. In any case, the expected sign of the coefficient for this variable is negative. 14 www.cepii.fr/.
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As Myanmar had a multiple exchange rate regime during the sample period, a time series of a parallel exchange rate of the local currency, kyat, per United States dollar compiled by a foreign mission in Myanmar is employed instead of the official exchange rate. ij Finally, to capture the enhanced intra-ASEAN trade flows (Elliot and Ikemoto, 2004) , an ASEAN dummy that takes 1 when both the exporter and the importer are members of ASEAN, and 0 otherwise, is included. Year t is a set of year dummies.
Potential for export growth
Using the PPML method, the gravity model is estimated by pooling samples for the eight indicated years. For the purpose of comparison, gravity models are estimated not only with non-resource exports, but also with total exports as dependent variables. Table 3 summarizes the estimation results of gravity models. It should be noted that the fixed effect dummies for importers and the year dummies are included in regressions, but they are not reported in the table. In addition, the exporter fixed effect dummy for Bangladesh is dropped in each regression to avoid perfect multicollinearity. In other words, Bangladesh is treated as the benchmark, and its exporter fixed effect is set to zero. Switching the benchmark from Bangladesh to any other country does not affect regression results or the size order of exporter fixed effects among the 10 exporter countries in the sample.
In table 3, the regression results with and without the RATIO it variable are presented. Coefficients of GDPs for exporter and importer and of distance are significant and have the expected signs. The coefficient of RER is not significant, but is positive except for Regression (3). Importantly, the coefficient of the natural resource export ratio is significant and negative for regressions of both non-resource exports and of total exports. The latter result indicates that an increase in the natural resource export ratio would accompany a decline in total exports. This implies there are Dutch disease effects among the 10 Asian countries.
Furthermore, the exporter fixed effects dummies are significant for Indonesia, Malaysia, Nepal, the Philippines, Thailand and Viet Nam. As Bangladesh is the benchmark in the regressions, the results indicate that the export performances of these countries are significantly different from that of Bangladesh. The results are consistent with the observations of total exports in figure 2. Bangladesh's export performance in terms of the exporter fixed effects, which is set to zero by definition, is better than those of Cambodia, the Lao People's Democratic Republic, Nepal and Sri Lanka, whereas the performance gap is not statistically significant with Cambodia or Sri Lanka. When Myanmar's export potential is projected with the parameters of gravity models, the exporter fixed effect of Bangladesh is chosen from those of the 10 countries in the sample. This selection is based on the fact that Bangladesh and Myanmar share land borders and have a similar level of per capita GDP. 16 In addition, as shown in figure 2, both Bangladesh and Myanmar are in the lower performing exporter cluster, which also consists of Cambodia, the Lao People's Democratic Republic and Sri Lanka. Furthermore, the exporter fixed effect of Bangladesh, set to zero by definition, is the highest among the countries in the lower cluster. Therefore, using the exporter fixed effect of Bangladesh produces a rather overvalued projection of Myanmar's export potential.
To see the fit of the models, table 4 contrasts the actual exports with the predicted values of the gravity models by exporter-year. As for non-resource exports, theoretically predicted values are calculated by Regression (2) including the natural resource export ratio as a control variable. As for total exports, predicted values are calculated by Regression (3) without the natural resource export ratio. Both Regression (2) of non-resource exports and Regression (3) of total exports accurately predict the trade values, in particular for Indonesia, Malaysia and Thailand. Table 4 includes the actual and counterfactual predicted export values for Myanmar. Predictions are calculated using the exporter fixed effect of Bangladesh. There is a stark contrast between the predictions of non-resource exports and those of total exports. For non-resource exports, the actual-to-prediction ratio is above 1, implying that there is little room for growth in non-resource exports even after the lifting of sanctions. In contrast, for total exports, the actual-to-prediction ratio is approximately 0.50, implying that total exports could have doubled without the sanctions. Such a gap is attributable to the possible Dutch disease effects. If the counterfactual prediction values of non-resource exports are calculated with Regression (1), which does not include the resource export ratio as a control variable, the actual-to-prediction ratio falls to 0.17 as the average for the period 2004-2011. These results imply that Dutch disease effects are a real threat for Myanmar. Table 5 lists Myanmar's actual and predicted non-resource exports as well as total exports by destination for an average of eight years, from 2004 through 2011. Actual exports to the United States were negligible during the sanctions, whereas the United States is projected to be Myanmar's largest potential export destination. As a result, the United States accounts for the largest proportion of Myanmar's unexhausted export potential.
The above results indicate that restored access to the United States market after the lifting of sanctions will help Myanmar to increase exports to the United States, notably apparel exports. It is crucial for Myanmar's new Government to improve diplomatic relations with the United States to restore its GSP status. Once the Dutch disease effects are taken into account, however, the lifting of sanctions does not necessarily lead to a significant increase in the sum of non-resource exports to the world.
Also, the empirical results suggest that Dutch disease effects have been a real threat in Asian economies during the sample period. A higher ratio of resource exports to total exports coincided with not only lower non-resource exports but also lower total exports. However, the gravity models do not show the causality or the mechanism of the adverse effects of natural resource exports on non-resource exports. In addition, RER, although having the expected sign is not statistically significant. Further studies are necessary to examine Dutch disease effects among these countries.
V. CONCLUSION
After the easing of economic sanctions by Western countries in 2012, Myanmar is enjoying increased prospects for growth in exports. However, the proportion of natural resource exports to total exports had risen above 60 per cent during the sanctions period, raising concerns about Dutch disease effects on non-resource exports. By calculating counterfactual exports with the augmented gravity model, taking into account the Dutch disease effects, this paper has projected Myanmar's potential to export non-resource goods.
The counterfactual prediction values of Myanmar's non-resource exports vary substantially if the possible Dutch disease effects of natural resource exports are taken into account. If these effects are taken into consideration, the counterfactual prediction values are less than the actual non-resource exports, implying limited room for non-resource export growth even after the lifting of sanctions. In contrast, if they are not taken into account, the ratio of actual to predicted values is 0.17 as an average for the period 2004-2011, implying that there is considerable room for non-resource export growth. In any case, the United States accounts for the largest share of Myanmar's unexhausted export potential.
The lifting of sanctions restored access to United States markets, and the reinstatement of GSP benefits by the European Union are expected to enhance to a certain degree Myanmar's exports to these destinations. Apparel, including footwear, will be an important item for export to the United States and to the European Union in the immediate future. However, once the potential Dutch disease effects of natural resource exports are taken into consideration, the lifting of sanctions does not necessarily translate into a sharp rise in the sum of non-resource exports to the world.
Considering Dutch disease effects, Myanmar may not follow the growth path of other resource-rich South-East Asian countries that achieved economic diversification despite their abundant natural resources, such as Indonesia, Malaysia and Thailand. Dutch disease effects would be more severe for Myanmar than for any other SouthEast Asian country as Myanmar has the highest ratio of natural resource exports to total exports. Since the gravity model does not indicate the direction of causality, that is, how natural resource exports could dampen non-resource exports, further studies are necessary to identify such a mechanism.
